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Foreword 
The 83ro Annual Report of the Nebraska Agricultural Experiment Station 
contains a list of all active projects during July 1, 1968 to June 30, 1969, a list of 
Station publications, staff members, and a financial report. Information derived 
from the various research projects is published in bulletins, circulars. scientific and 
trade journals, in the Nebraska Farm, Ranch and Home Quarterly and a~ mimeo-
graphed departmental reports. Station bulletins, circulars and the Quarterly may be 
obtained free from any county agricultural agent or by writing to the Director of 
the Experiment Station, University of Nebraska College of Agriculture and Home 
Economics, Lincoln, Nebraska 68503. Reprints of most journal articles may be 
obtained by writing directly to the authors. 
HOWARD W. OTTOSON 
Director and Associate Dean 
Administration and Staff 
The Regents of the University 
Richard E. Adkins, Osmond 
J. G. Elliott, Scottsbluff, President 
B. N. Greenberg, York 
Richard Herman, Omaha 
Rohert Raun, Norman 
Edward Schwartzkopf, Lincoln 
Merk Hobson, Acting Chancellor of the University 
Robert G. Ross, Corporation Secretary 
The Station Officers 
Francis L. Schmehl, Ph.D., Research Administrator 
E. F. Frolik, Ph.D., Dean 
Franklin E. Eldridge, Ph.D., Associate Dean and Director, Resident Instruction 
H. 'V. Ottoson, Ph.D., Associate Dean and Director, Agricultural Experiment Station 
Robert W. Kleis, Ph.D., Associate Director, Agricultural Experiment Station 
Virginia Trotter, Ph.D., Associate Dean and Director, School of Home Economics 
J. L. Adams. Ph.D., Associate Dean and Director, Agricultural Extension Service 
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The Technical Staff 
Agronomy 
D. G. Hanway/,ll,a Ph.D .• Professor and Chairman of Department 
A. R. AandahV~ Ph.D., Professor, Agronomy 
W. R. Akeson/.l Ph.D., Assistant Professor, Biochemistry of Insect Rcsistanl'e 
L. L. Brownlee,ll M.Sc., Assistant Professor, USMARC Agronomist 
O. C. Burnside/,ll Ph.D., Professor, Weed Science 
D. F. Burzlaff,l·2 Ph.D., Professor, Range Management 
Leon Chesnin,1·11 Ph.D., Associate Professor, Soil Chemistry-Plant Nutrition 
M. D. Clegg,2 Ph.D., Assistant Professor, Sorghum Physiology 
W. L. Colville/'.\! Ph.D., Professor, Crop Production 
W. A. Compton. 1,2 Ph.D., Associate Professor, Corn Breeding and Genetics 
E. C. Conard.1 ,1l Ph.D., Associate Professor, Pastures 
A. F. Dreier/I M.Sc., Associate Professor, Outstate Testing 
J. V. Drew,l.ll Ph,D" Professor, Soil Survey 
1. D, Eastin,2.5 Ph,D" Associate Professor, Sorghum Physiology 
L. F. Elliott/.!·~ Ph,D" Assistant Professor, Soil Microbiology 
1. R. Ellis/·I; M.Sc., instructor, Soil Microbiology 
A. D. Flowerday,2.3.4 Ph.D., Associate Professor, Crops and Soils 
C. O. Gardner/· ll Ph.D., Professor, Statistics-Genetics 
H. 1. Gorz,ll.5 Ph.D., Professor, Sweetdover 
l'. A. Haskins,u Ph.D., Professor, Biochemical Genetics 
1. L. Hughes,2 M.Sc., Instructor, Castorbeans 
1. H. HultquisV'~ B.Sc., Instructor, Sorghum Physiology 
L. S.1effery,ll.3 Ph.D., Assistant Professor, Weeds 
V. A. Johnson,ll.5 Ph.D., Professor, 'Vintcr 'Vheat 
L. P.1onCS,2 Ph.D., Postdoctoral Fellow 
W. R. Kehr,2.n Ph.D., Professor, Alfalfa 
R. F. Koenig,ll M.Sc., Instructor, Sorghum Physiology 
B.1. Kroeze,ll B.Sc., Instructor, Crop Improvement 
D. W. Lancaster,2 M.Sc., Associate Professor, Crop Improvement 
T. L. Lavy,1·ll Ph.D., Assistant Professor, Weed Science 
T. M. McCalla,l,2·5 Ph.D., Professor, Soil Microbiology 
M. K. McCarty,2.5 Ph.D., Professor, Weed Science 
L. D. Maddux,ll M.Sc., Instructor, Soil Fertility 
J. W. Maranville,2 Ph.D., Assistant Professor, Sorghum Phyisology 
P. J. Mattern,2 M.Sc., Associate Professor, Cereal Quality 
A. P. Mazurak,l·2 Ph.D., Professor, Soil Physics 
L. N. Mielke,ll.5 M.Sc., Soil Scientist, Soil Conservation 
R. N. Mills,2 M.Sc., Assistant Professor, Foundation Seed 
M. Rosalind Morris/,ll Ph.D., Professor, Cytogenetics 
L. C. Newell,ll.5 Ph.D., Professor, Grass Improvement 
R. A. Olson/· ll M.Sc., Professor, Soil Fertility 
C. H. Padgett,!! M.Sc., Instructor, Corn Breeding 
G. A. Peterson,l·ll Ph.D., Assistant Professor, Soil Fertility 
L. R. Robison,ll,3 Ph.D., Associate Profe$sor, Weeds 
D. H. Sander,2,3 Ph.D., Associate Professor, Soil Fertility 
J. W. Schmidt/·ll Ph.D., Professor, Small Grain Breeding 
G. E. Schuman,2.5 M.Sc., Instructor, Soil Microbiology 
R. C. Sorensen/· ll Ph.D., Assistant Professor, Soil Fertility 
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R. A. Wiese,!!'!! Ph.D., Associate Professor, Soil Fertility 
J. H. ""illiams, Jr.,1·2 Ph.D., Associate Professor, Soybean Breeding 
Animal Science 
F. H. Baker,l·2.3 Ph.D., Prof~ssor and Chairman cf Department 
C. H. Adams,1·2 Ph.D., Associate Professor, Meats 
M. A. Alexander,'·2,,, M.Sc., Professor, Sheep (Emeritus) 
R. D. Appleman/,J! Ph.D., As;;ociate Professor. Dairy Breeding and Managemen[ 
V. H. Arthaud,1.2 M.Sc., Associate Professor, Meats and Beef Breeding 
M. L. Baker/·2 M.Sc., D.Sc., Professor, Beef Nutrbon (Emeritus) 
C. T. Blunn,1,2 Ph.D., Professor, Genetics 
L. V. Cundifi",5 Ph.D., Associate Professor, Beef Breeding 
P . .T. Cunningham,2 Ph.D., Assistant Professor, Swine Breeding 
T. H. Doane/,2.!! Ph.D., Associate Professor, Sheep 
E. F. Ellington/ Ph.D., Associate Professor, Reproduction Physiology 
P. L. Kelly,1·2 Ph.D., Professor, Dairy ProductIOn 
T . .T. Klopfenstein,l.2 Ph.D., Associate Professor, Heef Nutrition 
R. M. Koch/,2.!! Ph.D., Professor, Beef Breeding 
L. E. Lucas,2.!! Ph.D., Professor, Swine Breeding 
Roger Mandigo,1.2." Ph.D., Ass()ciatc Profes:JOr, Meats 
F. C. Owen,'·2 Ph.D., Professor, Dairy NUirition 
E. R. Peo, Jr./'~ Ph.D., Professor, Swine Nutrition 
M. M. Plum,1.2 Ph.D., Professor, Dairy Breeding 
A. B. Schultze,l.2 Ph.D., As..<;ociate Profes~or, Reproduction Physiology 
P. E. Vipperman/· 2 Ph.D., Assistant Professor, Swine Nutrition 
J. K. 'Vard/,j! Ph.D., Associate Professor, Bcd Nutrition 
'V. R. "'oods,1·2 Ph.D., Professor, Beef Nutrition 
D. R. Zimmerman/· 2 Ph.n., Associate Professor, Reproduction Physiology 
Biochemistry and Nutrition 
R, L. Borchers,1.2 Ph.D., Professor and Chairman of Department 
J. M. Daly,l.2 Ph.D., Professor, Intermedi<uy Metabolism 
Richard Dam/,2 Ph.D., Assistant Professor, Nutritional Biochemistry 
R. M. Hill,1'~ Ph.D., Associate Professor, Protein Biochemistry 
H. 'V. Knoche/· 2 Ph.D., Associate Professor, Biochemical Endocrinology 
D. R. Lineback,2 Ph.D., Assistant Professor. Enzymes 
R. L. Ogden/ B.Sc., Assistant Professor, Alfalfa Processing 
1. 'V. 'Vagner,2 Ph.D., Assistant Professor, Enzymes 
Economics (Agricultural) 
Glen \'ollmar,l ~.3 Ph.D., Professor and Chairman of Department 
Dale Anderson,I·2 Ph.D., Assistant Professor, Marketing 
Maurice Baker/· a Ph.D., Associate Professor, Land Economics 
Larry Bitney,2,:! Ph.D., Associate Professor, Farm Management 
H. 'V. Dclvo,2.~ M.Sc., Instructor, Farm Management 
A. 'V. Epp/·2 Ph.D., Professor, Farm Management 
Loyd 1ischer/,J!·4 Ph.D., Professor, Land Economics 
J. D. Greer,~·2.3 B.Sc., Assistant Professor, 1arm Management 
James Hassier,l,2 Ph.D., Professor, Marketing and Price Analysis 
Delmer Hclgeson,2.~ M.Sc., Instructor, Marketing 
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Glen Helmers,!''''' Ph,D" Associate Professor, Production Economics 
P. A. Henderson,2,~ Ph.D., Professor, Farm Management 
R. D.Johnson,2,5 M.Sc., Instructor, Farm Management 
James Kendrick,!,2 Ph.D., Professor, Marketing 
William Lagrone/,5 M.Sc., Associate Professor, Production Economics 
John Muehlbeier,"',5 M.Sc., Professor, Land Economics 
Michael Turner,!''''''':! Ph.D.; Associate Professor, Marketing 
Allen Wellman,""'" Ph.D., Assistant Professor, Marketing 
Editorial 
R.J. Graham/,2,;) B.A., Professor, Extension Editor and Chairman of Department 
T. B. Bare/,a M.Sc., Assistant Professor, Radio and Television 
J. P. Holman,!'''''';) M.Sc., Associate Professor, Experiment Station Editor 
Janet Huss,2,':! B.Sc., Instructor, Home Economics Radio and Television 
G. I. Johnson,:!,a B.A., Assistant Professor, Press 
John McLaughlin/· 2 ,,, B.Sc., Assistant Professor, Radio and Television 
Education (Agricultural) 
J. T. Horner,!''''' Ed.D., Professor and Chairman of Department 
C. A. Cromer,2 M.Ed., Instructor, Agricultural Education 
R. D. Dillon,l,2,a Ed.D., Associate Professor, Agricultural Education 
M. G. McCreight/,,,., M.Sc., Associate Professor, Agricultural Education 
R. L. Peterson/,2 Ed.D., Assistant Profe~sor, Agricultural Education 
Engineering (Agricultural) 
W. E. Splinter,l,2,a Ph.D., Professor and Chairman of Department 
O. E. Cross/,2 Ph.D., Associate Professor, Farm:;tead Engineering 
J. A. DeShazer,l·2 Ph.D., Associate Professor, Livestock :Facilitics 
D. M. Edwards,1.2 Ph.D., Associa~e Professor, Natural Resources 
P. E. Fischbach,2,8 M.Sc., Professor, Irrigation Engineering 
W. F. Fisher,:!'" B.Sc., InstructOI, Natural Resources 
C. B. Gilbertsen/'~ M.Sc., Assistant Professor, Livestock \Vaste ManagC'ment 
L. F. Lusen,:! M.Sc., Professor, Tractor Testing 
J. C. Lorimor,2.5 B.Sc., Instructor, Soil and Water Conservation 
M. L. Mumgaard,2 B.Sc., Assistant Professor, Tractor Testing 
S. O. Nelson/'~ M.Sc., Associate Professor, Production Processing 
G. M. Petersen,2 M.Sc., Associate Professor, Farm Structures 
B. R. Somerhalder/,a M.Sc., Associate Professor, Natural Resources 
G. W. Steinbruegge,l,2 M.Sc., Professor, Land Locomotion 
L. E. Stetson,,,,·5 B.Sc., Instructor, Radio Frequency Energy 
N. P. Swanson,2,5 B.Sc., Assistant Professor, Soil and Water Conservation 
T. L. Thompson,l,:) Ph.D., Associate Professor, Product Processing and Systems 
Analysis 
K. L. Von Bargen,1,2 Ph.D., Associate Professor, Materials Handling 
S. A. Weeks,2 M.Sc .. Instructor, Machinery 
U. E. Wcndorff,I,2 M.Sc., Associate Professor, :Farm Machinery 
H. D. Wittmuss,1.~ Ph.D., Associate Professor, Natural Resources 
Entomology 
Earle S. Raun/,~,3 Ph.D., Professor and Chairman of Department 
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H. J. Ball,1,2 Ph.D., Professor, Insect Physiology and Toxicology 
J. H. Bell,2'~ B.Sc., Entomologist, Plant Pest Control 
John B. Campbell,2'~ Ph.D., Assistant Professor, Veterinary Entomology 
T. J. Helms,l·2 Ph.D., Assistant Professor, Insect Morphology and Histopathology 
R. E. HilI,l·2 Ph.D., Professor, Ecology of Com Insects 
C. M. Jones,2'" M.Sc., Instructor, Livestock Pests 
S. D. Kindler,2·5 Ph.D., Assistant Professor, Forage Crops Insects 
G. R. Manglitz,2.:; Ph.D., Associate Professor, Forage Insect Investigations 
J. D. Munson,2 M.sc., Instructor, Corn Insects and Their Control 
K. P. Pruess,l.2 Ph.D., Associate Professor. Economic Entomology 
R. E. Roselle,2·'1 M.Sc., Professor, Economic Entomology 
J. M. Schalk,2.:; M.Se., Instructor, Forage Crop Insects 
Robert Stap1es,l·2 Ph.D., Associate Professor, Insect and Plant Disease Relationships 
F1>Od Science and Technology 
T. E. Hartung,1·~,·1 Ph.D., Professor and Chairman of Department 
R. G. Arnold,l·~··1 Ph.D., Assistant Professor, Flavor Chemistry 
T. A. E\'ans,1.~.3 M .se., Associate Professor, Food Marketing Specialist 
R. B. Maxcy,1·2 Ph.D., Professor, Microbiology 
L. D. Satterlee,l.2 Ph.D., Assistant Professor, Food Protein Chemistry 
K. J\L Shahani,l·2 Ph.D., Professor, Chemistry 
Horticulture and Forestry 
J. O. Young,],2,~ Ph.D., Professor and Chairman of Department 
\V. T. Bagley,l,2 M.Sc., Associate Professor, Forestry 
D. P. Coyne,l,2 Ph.D., Professor, Horticulture 
A. E. Dudeck,1,2 Ph.D., Associate Professor, Turf 
Hamdy M. Eisa,2 Ph.D., Assistant Professor, Horticulture 
E. J. Kinbacher,'·2 Ph.D., Associate Professor, Biology 
R. E. Xeild,l,2,i M.Sc., Assistant Professor, Horticulture 
D. S. Xuland,2,:) M.Sc., Assistant Professor, Horticulture 
R. B. O·Keefe/· 2 Ph.D., Associate Pwfessor, Horticulture 
R. A. Read,2.~ M.F., Assistant Professor, Forestry 
1'\, J. Rosenberg,l·2 Ph.D., Professor, Climatology 
S. S. Salac,',2Jl Ph.D., Assistant Professor, Ornamental Horticulture 
C. Y. Sullivan,2 Ph.D., Associate Professor, Physiology 
R. D. ChIinger,2 Ph.D., Associate Professor, Horticulture 
D. l. "an Havcrbeke/,G Ph.D., Assistant Professor, Forestry 
Plant Pathology 
M. G. Boosalis/'2,!' Ph.D., Professor and Chairman of Department 
E. M. BaIl,2 Ph.D., Associate Professor, Virus Diseases 
M. K. Brakke,:),t; Ph.D., Professor, Virus Diseases 
R. \V. GOSS,2 Ph.D., Professor, Fungus Diseases (Emeritus) 
'V. G. Langenberg,2.5 Ph.D., Assistant Professor, Virus Diseases 
Glenn Pcterson,2.5 Ph,D., Associate Professor, Tree Diseases 
D. R. Pring,2 Ph.D., Postdoctoral Fellow, Virus Diseases 
M. L. Schuster,l,2 Ph.D .• Professor, Nematode Diseases 
J. S. Semancik/· 2 Ph.D., Associate Professor. Virus Diseases 
J. R. Stcadman,2 Ph.D., Assistant Professor, Epidemiology of Vegetable Diseases 
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J. L. Van Etten/,ll Ph.D., Associate Professor, Microbial Physiology 
A. K. Vidaver/ Ph.D., Assistant Professor, Bacterial Diseases 
Poultry Science 
T. E. Hartung,l,2,3 Ph.D., Professor and Chairman of Department 
D. H. Free,l,\! B.Sc., Instruc~or, Poultry Improvement 
G. W. Froning/·2,~ Ph.D., Associate Professor, Poultry Production 
E. W. Gleaves,ll,~ Ph.D., Associate Professor, Poultry Nutrition 
J. R. Kingan,U M.Sc., Assistant Professor, Poultry Physiology 
F. Ben Mather/,ll M.Sc., Assistant Professor, Poultry Physiology 
T. 'V. Sullivan/,ll,!) Ph.D., Professor, Poultry Nutrition 
H. L. Wiegers/,2.,1 M,Sc., Associate Professor, Poultry and 'Vildlife Management 
Veterinary Science 
M. J. Twichaus,l.2·3 M.Se., D.V.M., Professor and Chairman of Department 
R. E. Coupe,2 B.Sc., Instructor, SPF Field Coordinator 
D. L. Ferguson/,2 Ph.D., Associate Professor. Parasitology 
0, D. Grace/,ll M.Sc., D.V.M., Professor, Diagnostic Laboratory 
J. 'V. Kmoch,2 B.Sc., ASliistant Instructor. SPF Swine 
C. L. Marsh,2 Ph.D .. Profe-ssor, Biochemistry 
C. A. Mehus/,2 D.V.M" Ph,D., Professor, Pathology 
H. C. Mussman/,ll D.V.M" Ph.D., Associate Professor, Pathology 
R. M. Nakamura/,ll D.V.M., Ph.D., Associate Professor, Respiratory Diseases 
K. C. 0lson,2 B.Sc., Instructor, SPF Swine 
L. C. Payne,l,!! D.V.M., Ph.D" Professor, Physiology 
M. B. Rhodes,2 M'sc., Instructor, Enzymology of Para~itcs 
E. L. Stair,2 D,V.M., Ph,D" Associate Professor. Swine Diseases 
N. R. Underdahl,ll B.A., M.Sc" Professor, Swine Diseases 
A. B. Welch,2 M.Se., Assistant Instructor, Viral Diseases Swine 
Library 
W. R. Collings,l,ll B.Sc., BLS, Senior Librarian 
Statistics 
"\\-T. M. Schutz,1! Ph,D., Professor and Chairman of Department 
R. }'. Mumm,2 Ph,D., Assistant Professor, Statistical Consultant 
School of Home Economics 
Family Economics and Management 
A. E. Baragar/'ll'~ M.Sc., Associate Professor and Acting Chairman of Department 
Dorothy Larery,!,ll Ph.D., Professor, Family Economics and Management 
Florence Walker/,j) Ph.D., Associate Professor, :Family Economics and Management 
Food and Nutrition 
Hazel M. FOX,1,2,!\ Ph.D., Professor and Chairman of Department 
Constance Kies,l.ll Ph,D" Profcssox, Food and Nutrition 
Marie Knickrehm,1. 2 Ph.D., Professor, Institutional Administration 
Pauline Paul,',2 Ph.D" Professor, Food and Nutrition 
Celinc Simon,1,2 M.Sc., Instructor, Food and Nutrition 
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Home Economics Education 
Hazel Anthony/,2 Ed.D., Professor and Chairman of Department 
Hazel Crain,1,2 M.Sc., Assistant Professor, Home Economics Education 
Shirley Kreutz,1,2 Ed.D., Associate Professor, Home Economics Education 
Human Development apd the Family 
J. C. '\'\'00dward,l·2.3 Ph.D., Professor and Chairman of Department 
Ruby Gingles/· 2 M.Sc., Professor, Human Development and the Family 
Violet Kalyan-Masih,1,2 Ph.D., Assistant Professor, Human Development and the 
}'amily 
Jacqueline \'OSS/,2 Ed.D., Assistant Professor, Human Development and the Family 
Textiles, Clothing and Design 
Audrey Newton,1,2,a Ph.D., Professor and Chairman of Department 
Mary Jo Cochran/,2 M.Sc., Assistant Professor, Textiles, Clothing and Design 
Patricia Sailor/,a Ph.D., Associate Professor, Textiles, Clothing and Design 
Regional Stations 
Fort Robinson Beef Cattle Research Station, Crawford, Nebrask.a 
R. D. Humphrey,2,5 M.Sc., Superintendent of Station 
James F. Boyd,~,G B.Sc., Animal Husbandman 
Northeast Station, Concord, Nebraska 
Cal J. 'Vard,2,.~ M.sc., Superintendent of Station 
R. D. Frilschen,2·3 M.Sc., Assistant Professor, Animal Science 
Russell S. Moomaw,2,3 M.Sc., Assistant Professor, Agronomy 
George 'V. Rehm,2,a Ph.D., Assistant Professor, Agronomy 
'Valter L. Tolman/,a B.Sc., Assistant Professor, Animal Science 
North Platte Experiment Station, North Platte, Nebraska 
Leslie F. Sheffield,a.s M.Sc., Superintendent of Station 
Myron G. A. Rumery,a B.Sc., Associate Professor, Animal Science and Assistant 
Superintendent 
'V. N. Baxter,a." M.Sc., Associate Professor, Information 
G. T. Christoff,'1 M.Sc., Instructor, Horticulture and Forestry 
D. C. Clanton/,3 Ph.D., Professor, Animal Science (Beef) 
D. M. Danielson,2 Ph.D., Associate }>rofessor, Animal Science (Swine) 
P. H. Grabouski,2 B.Sc., Assistant Professor, Agronomy (Outstate Testing) 
C. M. Hibbs,2 D.V.M., Ph.D., Associate Professor, Veterinary Science 
J. T. Nichols,2,.~ Ph.D., Associate Pmfessor, Agronomy (Range Management) 
P. T. Nordquist,2 M.Sc., Instructor, Agronomy (Sorghum Breeding) 
D. E. Smika,2,5 Ph.D., Assistant Professor, Agronomy (Soils) 
B. R. Somerhalder,2,3 M.Sc., Associate Professor, Agricultural Engineering 
R. D. Chlinger/ Ph.D., Associate Pmfcssor, Horticulture and Forestry 
R. G. White,2 D.V.M., B.Sc., Assistant Professor, Veterinary Science 
G. A. 'Vicks,2 M.Sc., Assistant Professor, Agronomy (Weed Science) 
Northwest Agricultnral Laboratory, Alliance, Nebraska 
J. S. Webster/ M.Sc., Assistant Professor, Agronomy, Manager of Northwest Agricul· 
tural Laboratory 
Scotts Bluff Experiment Station, Mitchell, Nebraska 
Lionel Harris,2.~ M.Sc., Superintendent of Station 
F. N. Anderson;\! M.Sc., Assistant Professor, Agronomy 
t:. L. Ashburn.2.:1 B.Sc., Associate Professor, Farm Management Specialist 
L. A. Daigger,2.:) M.Sc., Associate Professor, Area Specialist, Soils 
C. R. Fenster,2.3 B.Sc., Assotiate Professor, Crop Management 
A. F. Hagen,2 M.Sc., Assistant Professor, Entomology 
R. H. Hatch,2.3 Ph.D., Assistant Professor, Animal Science 
E. D. Kerr,2,3 Ph.D., Assistant Professor, Plant Pathology 
Mrs. Helen Kreymborg. 2 ,a B.Sc., Associate Extension Home Economist 
D. S. Nuland,u M.Sc., Assistant Professor, Horticulture and Forestry 
W. F. Peterson,2,u M.Sc., Research Associate, Agronomy 
Hollis Shuil,2.5 M.Sc., Associate Professor, Agricultural Engineering 
C. I. Walters,2.3 B.Sc., District Extension Supervisor, Assistant Superintendent 
:F. D. Williams,2.3 Ph.D., Assistant Professor, Agronomy 
U.S. Meat Animal Research Center, Clay Center, Nebraska 
K. E. Gregory,2,~ Ph.D., Director of Center 
Lamoine Brownlec,2.n M.Sc., Farm and Maintenance Operations Manager 
Charles DeGeer,2.~ M.Sc., Animal Husbandman 
G. E. Dickerson,2.5 Ph.D., Research Geneticist 
Hudson Glimp,2,5 Ph.D., Research Chemist 
Elmer Krehbiel,2,5 Ph.D., Research Geneticist 
Thomas R. Lewis,2.5 M.Sc., Animal Husbandman 
Richard Pittman,2.5 B.Sc., Animal Husbandman 
'Valt Rowden,u M.Sc., Assistant to the Director for Operations 
Ramond Sampson,2.n B.Sc., Animal Husbandman 
Gene Vanderbur,2,5 B.Sc., Administrative Officer 
University of Nebraska Field Laboratory, Mead, Nebraska 
''\T. 'V. Sahs,2 M.Sc., Superintendent of Field Laboratory 
F. C. Hastert,2 B.Sc., Operations Manager 
1 Colleg(' Staff 
~ Station Staff 
3 Extension Staff 
4 Leave of Absence 
~ Cooperative, USDA 
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Nebraska Agricultural Experiment Station 
Research Projects 
Research projects are listed in order by subject matter departments. An asterisk 
(to) indicates that the project was discontinued in fiscal 1968-1969. 
Administration 
1-1 General administration of federal grant funds research. E. F. Frolik and 
H. W. Ottoson. 
1-2 The planning and coordination of cooperative regional research. H. W. 
Ottoson. 
1-3 Administration of federal grant marketing research funds. H. 'V. Ottoson. 
1--4 Regional Research Coordination, North Central Region. H. W. Ottoson. 
Agricultural Economics 
10-1 Farm business and enterprise analysis. A. W. Epp. 
10-12 An economic analysis of the farm real estate market in Nebraska. J. D. 
Greer. 
10-17 Economic and legal factors in providing, using, and managing water re-
sources in agriculture. L. K. Fischer. 
10-34 Economics of beef production in range areas of Nebraska. A. W. Epp. 
10-40 Implications of the European common market for midwestern agriculture. 
J. G. Kendrick. 
10-41 Effects of technological changes on inter-area competition for the livestock-
feed-wheat sectors of the midwest. J. B. Hassler. 
10-43 Adjustment opportunities for wheat farms. G. T. Vollmar. 
10-44 An economic evaluation of new technological developments in the swine 
industry and alternative systems of producing swine in Nebraska. P. A. 
Henderson. 
10-45 
10--46 
Economic factors affecting sugar marketing. C. J. Miller. 
Dairy market adjustment problems in the North Central region. T. A. 
Evans. 
10--47 Long run adjustments in livestock market organization in the North Cen-
tral region. J. C. Kendrkk and J. B. Hassler. 
10-48 Economics of establishment, survival and growth of (iryland farms in the 
Great Plains environment. G. T. Vollmar. 
10-50 Impact of changing international trade in grain. C. J. Miller. 
10--5] Least cost formulation of recommended livestock and poultry rations. 
J. G. Kendrick. 
10-52 Cooperative enterprise in the D.S. economy: economic impacts and poten-
tial role. R. G. Walsh. 
10--53 Feed-livestock sector: data relevance and information service programs. 
J. B. Hassler and J. ,v. Trierweiler. 
10-54 Appraisal of adjustments in feeding, buying, and selling of cattle. R. D. 
Johnson and A. E. Eckert. 
10-55 Potential changes in the retail structure of farm input markets associated 
with the development of farm service centers. R. G. Walsh, D. L Helgeson 
and P. E. Nelson, Jr. 
10-56 Geographic differentials in railroad rates and services: implications for 
Nebraska agriculture. D. G. Anderson. 
IO 
ll-I 
11-2 
11-3 
11-7 
11-8 
11-12 
11-16 
II-IR 
I1-20 
I1-21 
I1-22 
11-23 
11-24 
11-25 
11-26 
I1-27 
11-28 
11-29 
11-30 
12-1 
12-2 
12-5 
12-6 
12-7 
12-R 
12-9 
12-I1 
12-12 
12-13 
Agricultural Engineering 
Evaluation of belt and drawbar performance characteristics of new trac-
tors. L. F. Larsen. 
Use of radio-frequency energy for insect control' and conditioning of farm 
products. S. D. Nelson. 
Planning farmstead buildings and their auxiliary equipment. O. E. Cross. 
The integration of machine operations and cultural practices in irrigated 
agriculture. B. R. Somerhalder and S. A. \Veeks. 
Engineering phases of land treatment related to soil storage and use-
dfidency of rainfall. H. D. Wittmuss. 
Engineering and agronomic studies associated with land shaping under 
dry land conditions in western Nebraska. H. D. '''''ittmuss and P. L. Ehlers. 
The mechanics and measurement of soil tillage. G. W. Steinbmegge. 
ElIect of dynamic loading on tractor performance. J. J. Sulek. 
Thermographic properties and nutrient retention of grain at different 
moisture levels during storage. O. E. Cross. 
Operations research on mechanized systems for cutting, curing and han-
dling hay. G. M. Petersen. 
Development of materials handling systems for North Central farms. T. 1.. 
Thompson. 
Effect of pollution on the quality of surface and ground water resources. 
D. M. Edwards. 
Improved silo capacities. G. M. Petersen and R. W. Kleis. 
Operator comfort, health and safety in mobile agricultural operations. 
G. W. Steinbruegge. 
Engineering analysis and development of systems for processing and han· 
dling meats and meat products. T. L. Thompson and R. W. Mandigo. 
Environmental design criteria for livestock housing. J, A. DeShazer. 
Swine housing environment. J. A. DeShazer and R. D. Fritschen. 
Management and control of beef feedlot waste. C. B. Gilbertson, 
Development and operation l"esearch on irrigation systems. P. E. Fischbach. 
Agronomy 
Determination and application of principles of corn improvement. ''''. A. 
Compton. 
Improvement and evaluation of oats and barley. J. '''', Schmidt. 
Developing and applying principles of alfalfa improvement. W, R. Kehr. 
Cultural, ecological and physiological studies with various agronomic crops. 
'V. 1.. Colville. 
Chemical and culnual control of weeds. O. C. Burnside. 
Improvement of forage grasses by breeding and the propagation and eval-
uation of new strains and experimental varieties of grasses. 1.. C, Newell. 
A study of the adaption, improvement and culture of grain and forage 
sorghums. P. T. Nordquist. 
Mineralogical, physical and chemical characterization of Nebraska soils in 
relation to their genesis, classification and mapping, J. V. Drew. 
Selection, breeding and testing of soybeans for productivity, high oil and 
protein content for industrial farm utilization. J, H, Williams. 
Microbiological studies of stubble mulching in Great Plains. T. M. 
McCalla. 
II 
12-17 Soil properties in relation to fertilization of leguminous crops. C. A. 
Peterson. 
12-23 Soil management practices under non-irrigated and irrigated sy!item!i of 
fanning in Nebraska. R. A. Olson and F. N. Anderson. 
12-24 Influence of mineral nutrient balance on growth and composition of crops. 
Leon Che~nin. 
12-26 Development and utilization of improved pasture techniques for the eval· 
uation of forage grasses. E. C. Conard. 
12-27 Genetic breeding and physiological investigations of sweetclovers. H. J. 
Gorz. 
12-28 Development of crops for industrial or other special useS. J. H. Williams. 
12-30 Isolation, culture and improvement of superior soil structure stabilizing 
microorganisms. T. M. McCalla. 
12-33 Pasture weed control. M. K. McCart)". 
12-34 Cytogenetic studies on wheat. Rosalind Morris. 
12-38 Fate of applied nitrogen in relation to type of carrier and time and 
method of application. R. A. Olson. 
12-44 Climatological pheonmena and their effects on agronomic crops. \V. L. 
Colville. 
12-45 Chemical, morphological and nutritional changes occurring in Great Plains 
grasses and their relationship to management practices. D. F. Burzlaff. 
12-46 Equip, staff and operate a laboratory to study wheat quality problems and 
evaluate the quality characteristics of new experimental wheat strains. 
P. J. Mattern. 
12-49 Quantitative inheritance studies utilizing statistical genetic techniques on 
corn. C. O. Gardner. 
12-50 Chemical genetics on the metabolism of coumarin and related compounds 
in sweetclover. F. A. Haskins. 
12-52 SUlphur deficiency and its control ill relation to soil properties, cultural 
practices and crop requirements. R. A. Olson. 
12-55 Breed, test and evaluate quality of wheat varieties for Nebraska. V. A. 
Johnson. 
12-57 Studies of morphological, anatomical and physiological chararteristics that 
determine yield and agronomic performance in wheat. V. A. Johnson. 
]2-61 Effect of raindrops on the detachability of soil particles. A. P. Mazurak. 
12-64 Life history studies of important pasture and rangeland weeds. M. K. 
McCarty. 
12-65 Influence of bench leveling on the physical and chemical properties of soil 
and on plant growth. A. P. Mazurak. 
12-66 The feasibility, economic potential and prouuction of hybrid wheat varie-
ties. J. ·W. Schmidt. 
12-69 Physiological processes in relation to growth and development of sorghum. 
J. D. Eastin. 
12-70 Seed production of breeding lines of insect pollinated legumes. ·W. R. 
Kehr. 
12-71 Deactivation of herbicides. T. L. Lavy. 
12-72 The introductiotl, multiplication, preservation and evaluation of new 
plants for industrial and agricultural utilization . .J. H. Williams. 
12-73 Subsoil chemical properties in relation to nutrient requirements of field 
crops. G. A. Peterson. 
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12-74 Evaluation of water and soil pollution from cattle feedlots in Nebraska. 
T. M. McCalla. 
12-75 Study of phytotoxic substances in plant residues and microorganisms and 
their effect on plant growth. T. M. McCalla. 
12-101 Outstate testing-crop variety tests. A. F. Dreier. 
12-201 Foundation seed. L. Brownlee. 
13-1 
13-2 
13-3 
13---7 
13-11 
13-14 
Animal Science 
The nature of genetic variability in gene pools of swine. L. J. Sumption. 
Evaluation of heterosis and effectiveness of selection for productive effi· 
ciency and carcass quality in beef cattle. R. M. Koch. 
Beef carcass evaluation. V. H. Arthaurl. 
Breeding tests of population genetic theory. C. T. Blunn. 
Dietary factors affecting the utilization of protein and energy sources by 
swine during the pre-weaning growth period. E. R. Pco. 
Factors influencing the utilization of protein and energy sources by beef 
cattle. W. R. Woods. 
13-15 The feeding value of complete ensiled rations. D. C. Clanton. 
13-16 Influence of energy intake on reproductive performance in swine. D. R. 
13-17 
13-18 
13-19 
13-20 
"13-21 
13-22 
13-23 
13-24 
13-25 
13-26 
13-31 
13-33 
13-34 
Zimmennan. 
Genetics and environmental factors affecting the efficient production of 
beef. L. J. Sumption. 
The value of Crambe hy·products in beef cattle rations. D. C. Clanton. 
The effects of summer wool covering on weight gain and fleece weight of 
Corriedale and Hampshire lambs. M. A. Alexander. 
The development and improvement of laboratory methods for determining 
forage quality. T. Klopfenstein. 
The nature of genetics viability for quantitative traits in diverse popula-
tion of cattle. R. M. Koch. 
Mineral metabolism in swine. P. E. Vipperman. 
Evaluation of pork products and accelerated processing methods. R. "V. 
);Iandigo. 
Physiological mechanisms in bovine reproduction. E. F. Ellington. 
The effect of genetic variability and pre-slaughter environment on pork 
quality and leanness. L. E. Lucas and R. Mandigo. 
Effect of composition, distribution and quantity of lipids on meat quality. 
V. H. Arthaud. 
Development and use of Holstein-Friesian cattle with high efficiency for 
milk and butterfat production. M. Plum. 
Influence of hormone administration on reproductive performance in the 
laboratory rat. A. B. Schultze. 
Dairy herd management. R. D. Appleman. 
Veterinary Science 
14-1 Laboratory diagnosis and examination of specimens from the field. O. D. 
Crace. 
14--2 Diseases of young pigs. N. R. UnderdahL 
14--4 Bionomics and etiology of the parasites of Nebraska livestock. D. L. 
Ferguson. 
14--5 Shipping fever of cattle. M. J. Twiehaus. 
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14--6 Disease study and control in specific pathogen free herds. M. J. Twiehaus. 
14-9 Epizootiology of specific pathogen free (SPF) pigs on controlled farms. 
M. J. Twiehaus. 
14-10 Gamma globulin absorption in the newborn. L. C. Payne. 
14--11 Miniature swine for biomedical resealch. K. C. Olson. 
14-12 Studies Qn the immunologICal properties of parasite enzymes in domestic 
animals. C. L. Marsh. 
14-13 Diseases of the central nervous system of domestic animals. C. A. Mebus. 
Biochemistry and Nutrition 
15-4 Naturally occurring enLyrne inhibitors and their nutritional significance 
with particular reference to raw soybeans. R. L. Borchers. 
]5-5 Harvesting, processing and evaluation of forages and other crops. R. L. 
Ogden. 
"'"15-10 Biochemical aspects of carbohydrates and nitrogen metabolism in the 
rumen. R. L. Borchers. 
15-11 Analytical advisory and service laboratory and extension activities. R. M. 
HilL 
15-12 Physico-chemical properties at the molecular level of surfaces of biologi-
caUy important proteins. R. M. Hill. 
15--14 Enzymatic and chemical modification of starches for industrial and phar-
maceutical uses. D. R. Lineback. 
*15-15 The biochemical basis for the action and physiological effect of reproduc-
tive hormones. H. W. Knoche. 
15-16 Improving market acceptability, stability and utilization of poultry prod-
ucts. R. Dam. 
1&-17 
15-18 
16-8 
16-15 
16-17 
Biochemistry of plant diseases and disease resistance. J. M. Daly. 
Metabolism and biological function of lipids. H. W. Knoche. 
Food Science and Technology 
Microenvironment of liquid food handling equipment. R. B. Maxcy. 
Dairy plant management. T. A. Evans. 
Study and modification of milk fat by controlled lipase action for its use 
in foods. K. M. Shahani. 
16-19 Detection and control of flavor changes of foods. R. C. Arnold. 
17-2 
17-5 
17-7 
17-8 
17-9 
17-10 
17-13 
17-14 
Entomology 
Arthropod transmission of plant disease pathogens. R. Staples. 
The biology, ecology and control of the spotted aphid. G. R. Manglitz. 
The photosensitivity in insects. H. J. Ball. 
Investigations of field bean insects with emphasis on the western bean 
cutwonn, Loxagrotis albicosta. A. F. Hagen. 
Maintenance of marketability of stored grain through control of insects 
and rodents. H. J. Ball. 
Biology and control of insect pests affecting livestock and man. C. M. 
Jones. 
Factors influencing the distribution and abundance of grasshoppers in 
Nebraska. K. P. Pruess. 
The biology, ecology and control of the European corn borer, Pyrausta 
nubilalis. R. E. Hill. 
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17-15 
17-16 
17-17 
17-18 
17-19 
17-20 
17-21 
Biology, ecology and control of corn rootworm. R. E. Hill. 
Field and laboratory investigations of insecticides. A. F. Hagen. 
Biology, ecology and economics of noctuidae in Nebraska. K. P. Pruess. 
Use of attractants, repellents and sterility agents for insect control. D. E. 
Lawson. 
Factors affecting the role of microorganisms in the biological control of 
insect pests. R. E. Hill. 
Migration of aphids and noctuids. K. P. Pruess. 
Studies of the biotypes of the European corn borer. R. E. Hill. 
Infonnation 
18-1 Dissemination of research information. R. J. Graham. 
20-3 
20-5 
20-6 
20-10 
20-13 
20-14 
20-21 
20-22 
20-23 
20-24 
20-25 
20-26 
20-27 
20-28 
20-29 
20-31 
21-1 
21-3 
21-5 
21-6 
21-10 
21-11 
21-12 
21-13 
21-14 
Horticulture and Forestry 
Bean breeding and genetics. D. P. Coyne. 
The improvement of ornamentals and fruits for Nebraska through selec-
tion, breeding and cultural practices. 1- O. Young. 
Improvement of tomatoes, sweet potatoes, cabbage and broccoli. D. P. 
Coyne. 
Improvement of potatoes. R. B. O·Keefe. 
Forest tree improvement through selection and breeding. R. A. Reed. 
E,"aluation of varieties and cultural practices in vegetable crop production 
in Nebraska. D. S. Nuland. 
Agrodimatic parameters for selected regions in Nebraska. R. E. Neild. 
Measurement and amelioration of crop climate. N. 1- Rosenberg. 
\Vindbreak shelter effects. W. T. Bagley. 
Effect of temperature extremes on plants. E. J. Kinbacher. 
Drought injury and resistance in plants. E. 1- Kinbacher. 
Potato genetics. R. B. O'Keefe. 
Bacterial diseases of beans. D. P. Coyne. 
Tree breeding. W. T. Bagley, D. P. Coync, R. B. O'Keefe, and C. G. Long. 
Adaption, improvement and management of turfgrasses and other ground 
covers for Nebraska. J. O. Young. 
Measurement of short period photosynthesis and evapotranspiration and 
microclimate alternation to cffect changes in process rate and magnitude. 
N . .T. Rosenberg. 
Plant Pathology 
Plant disease survey and special investigation. Plant Pathology Staff. 
Plant viruses, thc disease of plants they cause and their control. W. B. 
Allington. 
Fundamental studies on root diseases of plants. M. C. Boosalis. 
Diseases of trees and other woody plants in Nebraska. G. W. Peterson. 
Plant pathology outstate testing. 1- L. Wcihing. 
Physiology of nematode diseases of plants with emphasis on use of tissut' 
culture. M. L. Schuster. 
Electron microscopy in agricultural rescarch. M. K. Brakke. 
Mechanisms of survival of root infected fungi in soil. M. G. Boosalis. 
Dwarfing virus disease of corn. W. B. Allington. 
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21-15 Epidemiology and control of vegetable diseases in Nebraska. D. S. 
Meredith. 
21-16 The biology and control of nematode and bacterial diseases of crops. M. L. 
Schuster. 
21-17 Physiology of fungal spore germination. J. L. Van Etten. 
21-18 Bacteriocins and bacteriophages of soybean bacterial pathogens. M. L. 
Schuster. 
Poultry Science 
22-3 Physiological and physical response of poultry to environmental variables. 
F. B. Mather. 
22-5 Evaluation of nutrient interrelationships, feed additives and mineral 
sources in poultry. T. \\T. Sullivan. 
22-10 Factors affecting the quality and characteristics of poultry meat products. 
G. W. Froning. 
22-12 The role of mammalian physiological food intake regulators in poultry. 
G. W. Froning. 
22-14 A study of quality parameters (physical, chemical and microbiological) 
and their control in eggs and egg products. T. E. Hartung. 
22-15 Decomposition and dispersion of excreta from laying hens and turkeys. 
T. D. Hartung and O. E. Cross. 
22-16 Atmospheric stresses on the performance of chickens. F. B. Mather. 
Statistical Laboratory 
23-1 Applications of statistics to research in agriculture. 'V. M. Schutz. 
-24-1 
Agricultural Education 
Employment opportunities in agricultural non farm occupations in Ne-
braska. J. T. Horner. 
·24-4 An analysis of factors influencing occupational and educational plans of 
Nebraska farm boys. J. T. Horner. 
24-5 An experimental evaluation of approaches to preparing high school stu· 
dents for agricultural occupations other than farming. J. T. Horner. 
24-6 The anatomy of decision making as it relates to occupational and educa-
tional choices of rural youth. J. T. Horner. 
24--7 Establishment and development of a research and coordination unit in 
the area of occupational needs research and coordination in Nebraska. 
J. T. Horner. 
"'"24--8 Diesel technology: An industry approved two-year post high school cur-
riculum. J. T. Horner. 
·24--9 The identification of common behavioral factors as bases for pre-entry 
preparation of workers for gainful employment (sub·contracts from Colo-
rado State University). J. T. Horner. 
24-10 Evaluation of the honors program in the College of Agricultllft'-a four 
year course. V. G. Williams and R. D. Dillon. 
24-11 The survey of attitudes of agricultural students. V. G. 'Villiams and R. D. 
Dillon. 
24-12 Automated instruction vs. lecture demonstration in agricultural mechanics. 
R. D. Dillon, U. E. Wendorff and R. L. Peterson. 
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24-13 Seminar for preparation of profession personnel for vocational education. 
40-3 
40-4 
R. D. Dillon. 
Northwest Agricultural Lahoratory 
Tillage practice in the central Great Plains in relation to erosion and 
weed control, so.B moisture, and crop response to fertilizers. C. R. Fenster. 
Ecological studies of crop production in western Nebraska. P. L. Ehlers. 
Engineering systems for water control in crop production. L. S. Axthclm. 
Fort Robinson 
41-1 Management and fceding practices affecting the gains of beef cattle on 
range and in the feedlot. K. E. Gregory. 
41-2 Improvement and alteration of reproductive performance of beef cattle. 
K. E. Gregory. 
Northeast Station 
42-1 Influence of certain housing and management regimes on confinement 
rearing of growing-finishing pigs. R. D. Fritschen. 
43-2 
43-6 
+43--17 
43-19 
43-21 
43-22 
44-1 
44-2 
44-3 
44-4 
44-5 
44-6 
44-7 
44~1O 
44-12 
North Platte 
Development of weed control principles and methods for western Nebraska 
agriculture. G. A. Wicks. 
The evaluation of feeding and management practices during the different 
phases of swine production. D. M. Danielson. 
The relation ·of cropping and tillage practices to crop production and 
maintenance of soil fertility under dry land condition. D. E. Smika. 
Irrigated pastures and stored forage for dairy cows. M. C. Rumery. 
Range livestock nutrition. D. C. Clanton. 
Relationship of production factors, handling methods and nutritive value 
of forages as measured by performance in beef cattle. D. C. Clanton. 
Development of ornamental plants for Nebraska as a Great Plains state. 
R. D. Uhlinger. 
Scottsbluff 
Improvement of saffiower by development of better cultural methods and 
superior varieties. "\\-T. F. Peterson. 
Dry bean variety test. F. N. Anderson. 
)-laximum production of crops under irrigation. L. C. Harris. 
Fertilizer and manure application for production of continuous coril on 
very fine sandy loam. F. N. Anderson. 
Small grain investigation. F. N. Anderson. 
Alfalfa variety testing and corn testing. F. N. Anderson. 
Effects of high rates of phosphate fertilization on the production of corn. 
F. N. Anderson. 
Fertilizers for sugar beet production. F. N. Anderson. 
Improvement of millet production by breeding and cultural studies. N. R. 
MaIm. 
Mead Field Laboratory 
45-1 Field laboratory development. W. W. Sahs. 
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United States Meat Animal Research Center 
46-1 Clay Center development. K. E. Gregory. 
School of Home Economics 
Family Economics ~nd Management 
90-4 Patterns of major financial decisions and crises in the family life cycle. 
D. Larery. 
90-5 Homemakers' self-imposed housekeeping standards. F. Walker. 
90-6 Consumer practices and the use of cooking tops equipped with high to 
very low multiple heat and automatically controlled heat sources. A. 
Baragar. 
Food and Nutrition 
91-4 
91-5 
91-6 
91-7 
91-8 
91-9 
91-10 
91-11 
Factors relating to diets of preschool children. H. M. Fox. 
Utilization of dietary fats from various sources. C. Kies. 
Minimum cost formulation of menus. M. Knickndun. 
Metabolic interrelationships affecting human requirements. H. 1,f. Fox and 
C. Kies. 
Nutritional status of various population groups. H. M. Fox and C. Kies. 
Influence of heat on the fibrous proteins of beef muscle. P. C. Paul. 
Interrelationships of amino acids and vitamin utilization. C. Kics and 
H. M. Fox. 
The performance of £Iee flowing flour in baked products. C. Simon. 
Home Economics Education 
92-1 A teaching-learning design for specific areas of home economics in second-
ary school and extension programs in rural Nebraska. S. Kreutz. 
Human Development and the Family 
·93-5 
93-6 
9:\-7 
93-8 
Family structure and conjugal authority. J. N. Edwards. 
:Factors affecting age at marriage in rural Nebraska. R. Gingles. 
Factors affecting patterns of living in disadvantaged families. 1- 'Voodward. 
Loneliness and solitude-phenomena, incidence and factorial relationships_ 
1- Woodward. 
Textiles, Clothing and Design 
494-1 
94-2 
94-3 
94-4 
Fabric stress. 1- Erickson. 
Factors affecting clothing and textiles purchase decision. 
Analysis of fabric dimension related to serviceability. M. Cochran. 
Study of perception, creativity and other factors as they relate to design. 
A. Newton. 
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Experiment Station Publications 
Eighty-Second Annual Report (40 pages). Presented to the Governor, October 15. 
1968. 1,500 copies. 
Nebraska Experiment Station Quarterly, Summer, 1968 (28 pages). 15,000 copies. 
Nebraska Experiment .Station Quarterly, Fall, 1968 (24 pages). 15,000 copies. 
Nebraska Experiment Station Quarterly, Winter, 1969 (28 pages). 15,500 copies. 
Nebraska Experiment Station Quarterly, Spring, 1969 (28 pages). 15,500 copies. 
Bulletins 
499. Nebraska's Specific Pathogen-Free (SPF) Swine Program Tenth Year Report 
(16 pages). l\,'orman R. Underdahl, Richard E. Coupe, Donald L. }'ergnson, 
Ernest R. Peo, Marvin J. Twiehaus. 2,500 copies. 
500. Wheat Production Costs and Economies of Enterprise Size in Growing ""Theat 
(28 pages). Glen J. Vollmar, Glenn A. Helmers and Robert E. J. Retzlaff. 2,500 
copies. 
501. Fertilizer and Legumes on Subirrigated Meadows (20 pages). E. M. BTOuse and 
D. I'. BurzlafI. 2,500 copies. 
502. Fungicidal Control of Sugar Beet Leafspot (16 pages). John L. 'Veihing and 
Ralph E. Finkner. 2,500 copies. 
503. Efficiency of Tank Wagon Delivery of Farm Petroleum Products (24 pages). 
Dale G. Anderson and Richard G. Walsh. 2,500 copies. 
504. Land Sales, Prices, Values, and Assessed Values in Nebraska 1930-1968 (32 
pages). James D. Greer. 4,000 copies. 
505. Yearling Steer Gains and Vegetation Changes of Western Nebraska Rangeland 
Under Three Rates of Stocking (A Ten-Year study) (20 pages). Donald F. 
Burzlaff and Lionel Harris. 3,000 copies. 
506. 'Tara'-A New Great Northern Dry Bean Variety (12 pages). Dermot P. Coyne 
and M. 1.. Schuster. 3,000 copies. 
Circulars 
109. Author's Guide (24 pages). Grant I. Johnson, J. P. Holman and Ralston J. 
Graham. 2,000 copies. (revised) 
Research Bulletins 
228. Some I'actors Affecting Germination and Seedling Growth of Scotch Thistle 
(30 pages). C. J. Scifres and M. K. McCarty. 2,500 copies. 
229. Germination and Early Seedling Development of Musk and Plumeless Thistle 
(28 pages). M. K. McCarty, C. J. Scifres, A. L. Smith and G. L. Horst. 2,000 
copies. 
230. Life Cycle Studies With Musk Thistle (16 pages). M. K. McCarty and C. J. 
Scifres. 2,500 copies. 
232. The Biology and Ecology of Trogoderma glabrum (Herbst) in Stored Grains 
(24 pages). Benjamin H. Kantack and Robert Staples. 1,500 copies. 
233. Calf Diarrhea (Scours): Reproduced With a Virus From A Field Outbreak (16 
pages). C. A. Mebus, N. R. Underdahl, M. B. Rhodes and M. J. Twiehaus. 
2,500 copies. 
Tractor Test Reports 
Nebraska Tractor Test Data 1969. 15,000 copies. 
19 
Report of individual tractors tested during period of July 1, 1968 to June 30, 
1969. Nebraska Tractor Tests 976--1015. 78,000 copies. 
Reprints of individual tests: 970, 500 copies; 971, 500 copies; 972, 2,000 copies; 
973, 2,000 copies; 974,500 copies; 975, 500 copies; 979, SOD copies; 982, 500 copies. 
Reprint of Nebraska Tractor Test Data 1968.2,000 copies. 
Outstate Testing Circulars 
131. Nebraska Varietal Tests of Fall-Sown Small Grains 1968 (28 pages). A. F. Dreier, 
.J. \V. Schmidt, P. H. Grabouski and L. A. Daigger. 3,300 copies. 
132. Nebraska Corn Performance Tests 1968 (72 pages). A. F. Dreier, P. H. Gra-
bouski, I'. N. Anderson and U. U. Alexander. 9,000 copies. 
133. ·Winter ""'heat And Rye Fertilizer Experiments in Nebraska 1968 (40 pages). 
A. F. Dreier, D. H. Sander, P. H. Grabouski and L. A. Daigger. 4,500 copies. 
134. Nebraska Spring Small Grain Variety Tests 1968 (16 pages). A. F. Dreier, 1- 'V. 
Schmidt, E. J. Schwartz, L. A. Daigger and C. R. Fenster. 2,300 copies. 
135. Performance of Sorghum Hybrids and Varieties in Nebraska 1968 (52 pages). 
A. F. Dreier, P. T. Nordquist, P. H. Grabouski, N. R. MaIm and U. L. 
Alexander. 7,200 copies. 
136. Alfalfa Variety Tests in i\'ebraska 1951-1968 (44 pages). A. F. Dreier, W. R. 
Kehr, P. H. Grabouski, F. N. Anderson and E. J. Schwartz. 4,500 copies. 
Nebraska Experiment Station Quarterly Articles 
Wheat Can Be Improved As Human Food. V. A. Johnson, D. A. Whited, P. J. 
Mattern and J. 'V. Schmidt. Vol XV (2) 4-6. 
Finding the Key to Heat and Drought Resistance in Sorghum. Charles Y. Sulli-
van, Jerry D. Eastin and E. J. Kinbacher. Vol XV (2) 7-9. 
Western Nebraska ""rheat Protein Content Dropping. D. H. Sander and G. A. 
Peterson. Vol XV (2) 10-11. 
Wildfire. Joseph E. Range. Vol XV (2) 12-13. 
Wheat Production Costs in the Nebraska Panhandle. Glen J. Vollmar, Glenn A. 
Helmers and Robert E. J. Retzlaff. Vol XV (2) 14-16. 
Pegs, Squares Help Develop Leaders. Elaine Skucius and Dan Lutz. Vol XV (2) 
17-20. 
Your Thermometer Can Tell Soil Temperatures. Paul Ehlers. Vol XV (2) 20-22. 
Increasing Yield Increases Feed Value of Corn. G. L. Terman, A. F. Dreier and 
W. J. Moline. Vol XV (2) 22-23. 
Grandpa and Grandma Eat Properly. Janet Goeller and Hazel Metz Fox. Vol XV 
(2) 24-26. 
How To Raise Polyunsaturated Pigs. E. R. Pea, Jr. and Roger Mandigo. Vol XV 
(3) 2. 
Trees Help Integrate Nebraska's Agricultural Resources. David F. Van Haverbeke, 
Charles R. Hill and Richard J- Gavit. Vol XV (3) 4-7. 
When Half a Potato is Better Than a \Vhole One (Genetically). R. B. O·Keefe. 
Vol XV (3) 8-9. 
If Heart Transplants ''\Tork, \Vhy Not Genetic Transplants? Grant 1. Johnson. 
Vol XV (3) 10-13. 
Sandhills White Grubs-A Grass Pest. Thomas 1- Helms, Earle S. Raun and 
George R. Manglitz. Vol XV (3) 13-14. 
Herd Management in Miniature. Dan Lutz. Vol XV (3) 15-16. 
20 
Herbicide Use on Selected Row Crops in Nebraska, 1964 and 1966. Herman W. 
Delvo. Vol XV (3) 17-20. 
Holstein Steers Make Good Gains. Mogens Plum and Lionel Harris. Vol XV 
(3) 20-21. 
Systemic Insecticides Can End Cattle Grub Problems. E. Crosby Howe and 
Robert E. Roselle. Vol XV (3) 22-23. 
Controlling Leaf Rust Can Increase ·Winter Wheat Yields. John L. Weihing, 
D. S. Wysong and Robert Brambl. Vol XV (4) 4--6. 
NU Scientist's Work Has World-Wide Impact. Grant I. Johnson. Vol XV (4) 7-10. 
Farm Tractor Upsets Are Mankillers. Rollin D. Schnieder and Robert J. Florell. 
Vol XV (4) 11-12. 
The Life and Significance of Swine Lungworms. Donald L. Ferguson and Charles 
A. Mebus. Vol XV (4) 13-14. 
Johnsongrass-An Increasing Problem for Nebraska farmers. Laren R. Robison 
and Larry S. Jeffery. Vol XV (4) 16-17. 
Pale Western Cutworm to Strike Again. Lloyd W. Andersen, Kenneth P. Pruess 
and Arthur F. Hagen. Vol XV (4) 18--19. 
Management and Control of Beef Feedlot Waste. O. E. CrOss and Conrad Gil-
bertson. Vol XV (4) 20-21. 
The Nebraska Specific Pathogen-Free (SPF) Program. Norman R. Underdahl. 
E. Crosby Howe and Richard E. Coupe. Vol XV (4) 22-23. 
Nebraska Soybeans. Norman E. Tooker. Vol XV (4) 24-25. 
Tilt-Up Concrete Construction Gains. E. A. Olson. Vol XV (4) 25-28. 
Germ }'ree Calves Important Research Tool. C. A. Mebus, N. R. Underdahl, 
M_ J. Twiehaus. Vol XV (1) 4--6. 
Western Bean Cutworms on Corn. J. D. Munson, D. L. Keith, J. J. Tollefson 
and A. F. Hagen. Vol XV (I) 7-8. 
Beauty All Around. Audrey Newton and Robert Hillestad. Vol XV (I) 9-11. 
Corn Rootworm Watch Pays Off. Harold J. Ball. Vol XV (I) 12-13. 
Corn Rootworms. J. Derril Munson and Robert Roselle. Vol XV (I) 14-15. 
Nebraska Bacteriologist "Outstanding Young Woman." Grant I. Johnson. Vol XV 
(I) 16-17. 
Influence of Planting Rates and Dates on Proso Millet Production. Norman R. 
Maim and Laren R. Robison. Vol XV (I) 18. 
Research Brings Back High-Value Crop. John L. Weihing. Vol XV (I) 19-20. 
Give Your Shelterbelts New Life. David F. Van Haverbeke. Vol XV (I) 20-23. 
Saltgrass for Roadsides?? A. E. Dudek. Vol XV (I) 24-25. 
Systemic Fungicide Controls Safflower Rust. M. L. Schuster. Vol XV (I) 26. 
Millet Improvement Program Established in Western Nebraska. N. R. MaIm. 
Vol XV (I) 27-28. 
Departmental Reports 
Department of Agricultural Economics 
Report Number 46, Water Administration ... A Suggested Institutional Model 
Clayton K. Yeutter. 
Report Number 47, Agricultural Marketing Trends in Nebraska. Dale G. An-
der.on. 
Report Number 49, Nebraska Water Resource Districts: Characteristics and Alter~ 
natives. Jack Timmons and Curtis Bromm. 
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Department of Agricultural Education 
Report Number 4, Diesel Servicing, A Suggested 2·Year Post High Curriculum. 
M. G. McCreight and G. O. Anderson. 
Report Number 5, Summaries of Studies in Agricultural Education Central 
Region 1967-68. James T. Horner. 
Report Number 6: Final Report-Seminar :For Preparation of Professional Per-
sonnel For Vocational-Technical Education. Roy D. Dillon. 
Report Number 7, Occupational Opportunities In Nebraska. James T. Horner, 
Roy D. Dillon and C. A. Cromer. 
Report Number 8, Procedure for Determining Vocational Education Needs 
Through Community Analysis. C. A. Cromer. 
Report Number 9, Analyzing Vocational Competencies in Auto Mechanics. Leon 
P. Englebart. 
Report Number 10, National Survey of 'Vage Earning Home Economics Course 
Development. Judith B. Jacm. 
Report Number II. Nebraska Research Coordinating Unit Newsletter Evaluation. 
Mary C. Gibb. 
Report Number 12, Suggested Learning ReSOUTces For Secondary School Voca-
tional Agriculture. Roland Peterson and Dale G. Zikmund. 
Report Number 13, Opportunities in Feeding a Hungry World. Roy D. Dillon 
and Richard Douglass. 
Department of Family Economics and Management 
Report Number 1, Factors Affecting Homemakers' Satisfactions with Floor Cover-
ings. Kay Hoff Christenson, :Florence E. McKinney and Dorothy A. Larery. 
Department of Horticulture and Forestry 
Report Number 68, 1968 Annual Report for Highway Research Project I, Estab-
lishment and Usc of Turf and Other Ground Covers. A. E. Dudeck and J. O. Young. 
Report Number 69, 1968 Annual Report for Highway Research Project 2, Col· 
lection, Propagation, Culture, Evaluation and Maintenance of Plant Materials for 
Highway Improvement. S. S. Salac and J. O. Young. 
Report Number 70, A Summary of Vegetable Crop Research in Nebraska During 
1968. D. P. Coyne, R. B. O'Keefe, E. J. Kinbacher. R. E. Neild and D. S. Nuland. 
Report Number 71, Mechanisms of Windbreak Influence on Microclimate Evapo-
transpiration, and Photosynthesis of the Sheltered Crop. Kirk W. Brown. 
Report Number 72, Wildland Fire Truck Construction Guide. Bill Fitzpatrick. 
Department of Agricultural Statistics 
Report ~umber 1, A General Regression System for IBM System/360. Robert F. 
Mumm. 
Report Number 2, Nested (Hierchal) Analysis of Variance and Covariance with 
Equal or Unequal Numbers in the Subclasses for IBM System/360. Albert R. 
Hornbrook. 
Report Number 3, Generalized Factorial Analysis of Variance for IBM 1130. 
James J. Hammond. 
Department of Plant Pathology 
Report Number I, Corn Stalk Rot in Nebraska. M. G. Boosalis. 
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University of Nebraska North Platte Station 
1968 FaU Crops and Livestock Held Day Progress Report. Staff. 
1968 Progress Report on the Center-Pivot Self-Propelled Irrigated Pasture Study. 
D. C. Clanton and B. R. Somerhalder. 
Cutrent Research and. Extension Programs at the Vniversity of Nebraska North 
Platte Station. Leslie F. Sheffield. 
North Platte Station Guide. Neal Baxter. 
Miscellaneous Publications 
MP 20 Evapotranspiration (78 pages). Norman J. Rosenberg. Hoyt E. Hart and 
Kirk w. Brown. 3,000 copies. 
MP 21 Projections of Livestock Feeding Efficiency 1980~2000-2020 (23 pages). Melvin 
D. Bellinger, John 'V. Putman and Paul L. Holm. 1,600 copies. 
MP 23 Computer Program for Plotting Time Dependent Data with Instruction 
and Examples (35 pages). K. W. Brown and Norman J. Rosenberg. 2,500 
copies. 
North Central Regional Publications 
NCR In Horticultural Characteristics and Reaction to Two Diseases of the World 
Collection of the Genes of Lycopersicom. Published at the University of 
Ohio. 
NCR 188 Livestock Marketing in the Upper Missouri RiVer Basin. Part II-The 
Sioux Stockyards-Facilities and Costs of Operation. Published at the 
L'niversity of Minnesota. 
NCR 190 Patterns of Firm Growth in Livestock Slaughter. Published by the Uni-
versity of Minnesota. 
NCR 195 Solar Radiation and Sunshine Duration Relationships in the North Cen-
tral Region and Alaska. Part I-Basic Computation. Published at the 
University of Minnesota. 
Journal Series (Technical Articles and Papers) 
2148. Toward Effective Standardization of Hams. 1- G. Kendrick and 1- B. Hassler. 
Journal of Farm Economics. 868-878. 
2153. Castorbean Production as Related to Length of Growing Season Ill. Certain 
Morphological Characteristics. D. L. Kittock and J. H. Williams. Agronomy 
Journal. v 60: 401--403, July-August, 1968. 
2]59. Variations in Chemical Composition of Two Warm-Season Prairie Grasses 
Compared in Three Nebraska Environments. L. C. Newell. Crop Science. v 8: 
325-329, May-June, 1968. 
2162. Ecology of Corn Stalk Rot in Nebraska. Donald R. Sumner. Phytopathology. 
v 58 (6), 755-760, JUlle, 1968. 
2163. The Effect of Soil Moisture on Corn Stalk Rot. Donald R. Sumner. Phyto-
pathology. v 58 (6): 761-765, June, 1968. 
2168. Effect of a Toxic i\'avy Bean Fraction on Protein Synthesis in Rats. M. L. 
Kakade, 1- E. Smith and R. Borchers. Proceedings of the Society for Experi-
mental Biology and Medicine. v 128: 8Il-814, 1968. 
2189. Purification and Antigenicity of Wheat Streak Mosaic Virus. Myron K. Brakke 
and Ellen M. Ball. Phytopathology. v 58 (7): 963-971, July, 1968. 
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2201. Mobility Measurements by Photometric Analysis of Zone Electrophoresis ill a 
Sucrose Gradient Column. M. K. Brakke, R. W. Allington and 1'. A. Langille. 
Analytical Biochemistry. v 25 (1-3): 30-39, October, 1968. 
2207. Registration of Holt Indiangrass. L. C. Newell and E. C. Conard. Crop 
Science. v 8: 515, July-August, 1968. 
2208. Registration of Pawnee Big Bluestem. L. C. Newell. Crop Science. \' 8: 514, 
July-August, 1968. 
2209. Registration of Pathfinder Switchgrass. L. C. Newell. Crop Science. v 8: 516, 
July-August, 1968. 
2210. Registration of Champ Bluestem. L. C. Newell. Crop Science. v 8: 515, July-
August, 1968. 
2211. Registration of Blaze Little Bluestem. L. C. Newell. Crop Science. v 8: 515, 
July-August, 1968. 
2212. Hard-Seed Reduction in Alfalfa by Infrared and Radiofrequency Electrical 
Treatments. S. O. Nelson, L. E. Stetson and D. W. Works. 'Vinter ASAE 
Meeting. v 11 (5): 728-730, 1968. 
2220. Seed Yield and Caryopsis Weight of Side-Oats Grama as Influenced by Cul-
tural Practices. D. E. Smika and L. C. Newell. Joumal of Range Management. 
v 21 (6): 402-404, November, 1968. 
2226. Smooth Bromegrass Response to Herbicides as Affected by Nitrogen Fertil-
ization. M. K. McCarty and C. J- Scifres. ,"Veeds. v 16 (4): 443-446, October, 
1968. 
2227. A 'Vater-soluble Factor in Melilolus officinalis "Vhich Stimulates Feeding by 
the Adult Sweetclover Weevil. W. R. Akeson, H. J. Gorz, F. A. Haskins and 
G. R. Manglitz. Journal of Economic Entomolgoy. v 6 (4): August, 1968. 
2228. The Effect of Radiofrequency Electric Field Treatment on Protein Metab-
olism in Yellow Mealwonn Larvae. Ahmed M. Kadoum, Harold 1- Ball and 
Robert B. Johnston. Journal of Economic Entomology. v 62 (1): 220-223, 
}'ebruary, 1969. 
2244. Scheduling of Self-Propelled Balewagon Operations Subsequent to Baler 
Operations. M. 'V. Cruikshank and T. L. Thompson. Presentation as Tech-
nical Paper at ASAE Meetings. v 11 (5): 683-687, 1968. 
2246. Systematic Errors in Sampling and Infrared Analysis of CO2 in Air and their 
Influence in Determination of Net Photosynthetic Rate. K. W. Brown and 
Nonnan J. Rosenberg. Agronomy Journal. v 60: 309-311, May-June, 1968. 
2250. Herbicidal Control of Western Ironweed. M. K. McCarty and Charles J. 
Scifres. Journal of Weed Science. 77-79, 1968. 
2251. A Shielded, Tractor-Mounted Sprayer for Research Plots. O. C. Burnside. 
Journal of Weed Science. v 16 (3): 386-388, July, 1968. 
2255. Effect of Diet on Nutritional Status of Hong Kong Chinese Children. l. Serum 
Protein Fractions. Peggy Cooke Fry and Hazel Metz Fox. Journal of Nutri-
tion. v 95 (1): 129-135, May, 1968. 
2256. Transmission of Rose Rosette Virus by the Eriophyid Mite, Phyllocoptes 
fructiphilus K. W. B. Allington, Robert Staples and Glenn Viehmeyer. 
Journal of Economic Entomology. v 61 (5): 1137-1I40, October, 1968. 
2259. Reaction of Western Ironweed l.eaf Tissue to Pidoram. C. J. Siefres and 
M. K. McCarty. Journal of 'Veed Science. v 16 (3): 347-349, July, 1968. 
2266. Color and Texture of Ground Turkey Meat Products as Affected by Dried 
Egg White Solids. G. W. Froning, Gary Hargus and T. E. Hartung. Poultry 
Science. v 47 (4): 1187-1191, July, 1968. 
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2271. Effect of Diet on Nutritional Status of Hong Kong Chinese Children. II. 
Skinfold Measurements, Creatinine and Urea Excretion. Peggy Crooke Fry, 
Hazel Metz Fox and Edward I. Fry. Journal of Clinical Nutrition. v 21 (10): 
I197-1201, October, 1968. 
2276. Self- and Cross-fertility of W-4 and Derived Inbred Clones of Alfalfa (Medi-
cago sativa L.). O. R. De Cordova and 'V. R. Kehr. Anales Cicntificas. v 5 
(1-2), 21-32, 1967. 
2Zi7. Anatomy of the Alimentary Canal of Empoasca fabae. Tho-mas J. Helms. 
Annals, Entomological Society of America. v 61 (6): 1604-1606, November, 
1968. 
2283. Biology of polymyxa graminis in Relation to Soil-borne Wheat Mosaic Virus. 
A. S. Rao. Phytopathology. v 58 (II): 1516-1521, November, 1968. 
2296. Cross Protection Between a Plant Virus and Potato Psyllid Yellows. Robert 
Staples. Journal of Economic Entomology. v 61 (5): 1378-1380, October, 1968. 
2298. Ruminal and Post-ruminal Digestion o-f Alfalfa Fed as Pellets or Long Hay. 
R. G. Hinders and F. G. Owen. Scientific Jo-urnal of Dairy Science. v 51 (8): 
1253-1257. 
2306. 1\ utridonal Status of Preschool Children. 2. Biochemical Measurements. 
Elinor Kerrey, Sharon Crispin, Hazel Metz Fox and Constance Kies. American 
Journal of Clinical Nutrition. v 21 (11): 1280-1284, November, 1968. 
2308. Mutation Induction in Melilotus alba annua by Chemical Mutagens. A. 
Kleinhofs, H. J. Gorz and F. A. Haskins. Cro-p Science. v 8: 631-632, Septem-
ber-October, 1968. 
231 J. The Possibility of Cytoplasmic Inheritance of Alfalfa Resistance to the 
Spotted Alfalfa Aphid. S. Dean Kindler and Robert Staples. Journal of 
Economic Entomology. v 61 (5): 1455-1456, October, 1968. 
2313. 'Vestern Corn Rootworm Egg Distribution and Adult Emergence Under Two 
Corn Tillage Systems. K. P. Pruess, G. T. 'Veekman, and B. R. Somerhalder. 
Journal of Economic Entomology. v 61 (5): 1424-1427, October, 1968. 
2315. Isolation and Characterization of Human Milk Lysozyme. Richard M. Parry, 
Jr., Ramesh Chandan and Khem M. Shahani. Archives of Biochemistry and 
Biophysics. v 130 (1-2): 59-65, March, 1969. 
2316. Protein Synthesis During Fungal Spore Germination. n. Aminoacyl-soluble 
ribonucleic acid synthetase activities during germination of Botryodiplodia 
theobromae spores. James L. Van Etten and Robert M. Brambl. Journal of 
Bacteriology. v 96 (4): 1042-1048, October, 1968. 
2319. Dissipation and PhytotOXicity of Dicamba. R. R. Hann, O. C. Burnside and 
T. L. Lavy. Weed Science. \' 17 (I): 3-8, January, 1969. 
2322. Effect of Temperature Light and Date of Collection on the Feeding Datc of 
the Sweetclover Weevil. C. O. Calkins. Journal of Economic Entomology. 
v 62 (1): 169-171, February, 1969. 
2332. Loss of Serum Proteins via the Intestinal Tract in Calves with Infectious 
Diarrhea. Connet1 L. Marsh, Charles A. Mebus and J\'orman R. Underdahl. 
American Journal Veterinary Research. v 30 (2): February, 1969. 
2336. Weed Control and Plant Residue Maintenance with Various Tillage Treat-
ments in a Winter '''!heat-Fallow Rotation. C. R. :Fenster, C. E. Domingo 
and O. C. Burnside. Agronomy Journal. \' 61: 256-259, Mrach-April, 1969. 
2337. Food Preferences as a Factor in Distribution and Abundance of Phoetaliotes 
nebrascensis (Orthoptera: Acrididae). Kenneth P. Pruess. Annals of Ento-
mOlogical Society of America. v 62. (2): 323-327, March, 1969. 
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2358. Recorded Distribution of Dutch Elm Disease West of the Mississippi River 
as of 1967. David S. ·Wysong and William C. Willis. Plant Disease Reporter. 
v 52 (8): 652--653, August, 1968. 
2359. Insecticides for Control of Insects Attacking Alfalfa Seed in Eastern Nebraska. 
S. D. Kindler, G. R. Manglitz and J. M. Schalk. Journal of Economic Ento-
mology. v 61 (6): 1636-1639, December, 1968. 
2361. Patulin Production by Penicillium urlicae Bainier in Batch Culture. Fred A. 
Nortsadt and T. M. McCalla. Journal of Applied Microbiology. \' 17 (2): 
193-196, February, 1969. 
2362. Ecosystems of Food-Contact Surfaces. S. K. Chaturvedi and R. B. Maxcy. 
Journal of Food Technology. v 23 (1): 67-70, 1969. 
2367. Seedling Development and Bud Ontogeny in Western Ironweed. C. J. Scifr(:"s 
and M. K. McCarty. Journal of Weed Science. v 17 (1): 83-86, January, 1969. 
2370. Vegetative Reproduction in Western Ironweed. C. J. Scifres and M. K. 
McCarty. Journal of Weed Science. v 17 (1): 104-108, January, 1969. 
2376. Recurrent Selection in Self-pollinated Crops Without Extensive Crossing. 
W. A. Compton. Crop Science. v 8: 773, November-December, 1968. 
2378. Correlation, Heritability and Selection of Yield Components in Field Beans 
(Phaseoius vulgaris L.). Dermot P. Coyne. Proceedings of the American Society 
of Horticulture Science. v 93: 388-396, 1968. 
2380. Consumer Behavior: In Carpet Purchasing. Audrey Newton. Journal of Home 
Economics. v 61 (2): 109-113, February, 1969. 
2383. Flavonoid and Lignin Compounds Derived from Forest Products as Micro· 
nutrient Carriers for Plant Growth. Leon Chesnin. Proceedings of Interna-
tional Atomic Energy Agency Symposium on Soil Organic Matter Research. 
Isotopes and Radiation in Soil Organic-Matter Studies, Vienna 411-419, 1968. 
2387. Abs~nce of Dominance of the Gu Gene in Influencing O-Hydroxycinnamic 
Acid Content in Melilotus alba. H. J. Gorz and F. A. Haskins. Crop Science. 
v 9: 79-81, January-February, 1969. 
2388. The Determination of Small Bone Particles in Meat. Robert M. Hill and 
B. D. Hites. Journal of the Association of Official Analytical Chemists. v 51: 
1175-1177, November, 1968. 
2396. A Laboratory Sprayer-Flamer. O. C. Burnside. Journal of Weed Science. 
v 17 (1): 102-104, January, 1969. 
2397. Relation of Soil·Borne "\lheat Mosaic Virus and Its Fungal Vector, Pol)'myxa 
Graminis. A. S. Rao and M. K. Brakke. Phytopathology. v 59 (5): 581-587, 
May, 1969. 
2398a. Utilizing Automation in Rearing Baby Pigs. David M. Danielson. American 
Society of Animal Science. 
2399a. Divergent Mass Selection in Corn (Zea Mays L.) for Seed Size. C. H. Padgett, 
W. A. Compton, and J. H. Lonnquist. Agronomy Abstracts. 
2400. Phytotoxicity and Movement of Amiben Derivatives in Soil. J. J. Linscott, 
O. C. Burnside and T. L. Lavy. Journal of '\teed Science. v 17 (2): 170-174, 
April, 1969. 
24fH. Atrazine Degradation III Two Soil Profiles. F. W. Roeth, T. L. Lavy and 
O. C. Burnside. Weed Science. v 17 (2): 202-205, April, 1969. 
2402. Sweetclover Weevil Feeding Deterrent B: Isolation and Identification. 'V. R. 
Akeson, F. A. Haskins and H. J. Corzo Weed Science. In press. 
2403. Simulation for Optimal Grain-Dryer Design. T. L. Thompson. American 
Society of Agricultural Engineers Journal. Paper No. 68-439. 
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2404a. Relative Yields of Some Improved Varieties of Perennial ""'arm-season Grasses 
Under Grazing. £. C. Conard, W. W. ""'oods and L. C. Newell. Agronomy 
AbstraCls. 
2405. Penicillium Urticae Rainier Inhibition of Trichoderma sp. in Soil. hed A. 
Norstadt and T. M. McCalla. 'Veed Science. In press. 
2406a. Film OUT Profession-AgYOllulII),. J. R. Boyle, W. H. Amen and W. L. Col-
ville. Agronom)' Abstracts. 
2407. Effect of Automobile Exhaust }"ume Inhalation by Poultry Immediately Prior 
to Slaughter on Color of Meat. G. W. Froning, F. B. Mather, J. Daddario 
and T. E. Hartung. Resealch Notc in Poultry Science Journal. In press. 
2408a. Mutation Studies Involving Quantitative Traits. C. O. Gardner. Abstracts of 
the International Symposium "Present State of Mutation Breeding" held at 
Mito, Ibaraki, Japan. 
2409a. Genetic Changes Resulting from Mass Selection in Irradiated and Control 
Populations of an Open.pollinated Variety of Corn. C. O. Gardner. Proceed-
ings of the XII International Congress of Genetics, Tokyo, Japan. 
2410. Field Management for Dehydration and Hay Production. R. L. Ogdm and 
,V. R. Kehr. Tenth Technical Alfalfa Conference Proceedings. In press. 
2411. Levels of Calcium and Phosphorus for G·F Swine. C. W. Libal, E. R. Peo, Jr., 
R. P. Andrews and P. E. Vipperman. Journal of Animal Science. v 28 (3): 
331-33.5, March, 1969. 
2412. Preweaning Growth of Cross-Transferred Rats. Cecil T. Blunn. Journal of 
Animal Science. v 28 (3): 300-304, March, 1969. 
2413. Summer Fallow a Must for Dryland Winter Wheat Production in South-
western Nebraska. D. E. Smika. Journal of Soil & ""'ater Conservation. In 
press. 
2414. Simplified Methods for Estimating Constants and Computing Sums of 
Squares for a Diallel Cross Analysis. C. O. Gardner. }'itotecnia Latinoameri-
cana Journal. v 4 (2): 1-12, July-December, 1967. 
2415. Correlation of Cellular Activity in Weismann's Ring with Molting Cycles in 
Larvae of Musca autumnali.~. R. C. Berberet and P. L. Landers. Annals, Ento-
mological Society of America. v 62 (2): 446-447, March, 1969. 
2416. Effect of Repeated Annual Use of Atrazine on Corn. O. C. Burnside, G. A. 
Wicks and C. R. Fenster. Agronomy Journal. v 61: 29'7-299, March-April, 
1969. 
2417a. Analyses for Two Enzyme Proteins in Extracted Embryos and Seedlings of 
Some Inbred Lines of Corn, Their Hybrids and Two Mutant Populations. 
N. K. Chatterjee and C. O. Gardner. Agronomy Abstracts. 
2418a. Diammonium Phosphate and Diammonium Citrate as a Source of Dietary N 
for G-F Swine. Gene F. Wchrbein, P. E. Vipperman and Ernest R. Peo, JT. 
Journal of Animal Science. 
2419. Residual Microorganisms in Cleaned in Place Systems for Handling Milk. 
R. B. Maxcy. Journal of Milk and Food Technology. v.52 (4): 140--143, April, 
1969. 
2420. Effects of 2,3,5·Triiodobenzoic Add on the Morphology and Anatomy of 
Glycine max (1..) Merrill. S. R. Ghorashy, W. 1.. Colville and David Ashworth. 
Crop Science. v 9: 399-402, JUly-August, 1969. 
2421a. Animal Response to High Temperature, Pressure Treated Forages. R. R. 
Bartling, T. J. Klopfenstein and Walter Woods. Journal of Animal Science. 
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2422. Conidium Release and Dispersal in Botrytis cinerea Pers. Ex Fr. J. S. Law-
rence and D. S. Meredith. Annals of Phytopathology. In press. 
2423. Protein Synthesis During Fungal Spore Germination. James L. Van Etten. 
Phytopathology. In press. 
2424. Reproductive Performance of Two.Year-Old Hereford and Angus Heifers as 
Influenced by Pre· and Post·Calving Energy Intake. T. G. Dunn, 1- E. Ingalls, 
D. R. Zimmerman and J. N. Wiltbank. Journal of Animal Science. In press. 
2425. Aeration Status of Subtilled and Plowed Soils as Determined by the Partial 
Vacuum Method. J. S. Boyce and T. M. McCalla. Soil Science. v 108 (4): 
241-248,1969. 
2426a. Quality of Alfalfa Stems. J. R. Hibbs, T. J. Klopfenstein and T. H. Doane. 
Journal of Animal Science. 
2427a. Urea, Soybean Meal and Corn as Supplements to Corn Silage. 'Valter Tolman 
and Walter Woods. Journal of Animal Science. 
2428a. Urea or Ammonium Salts of Volatile }'atty Acids as Supplements to Beef 
Cattle Rations. Larry Varner, ,"Va Iter Woods and T. J. Klopfenstein. Journal 
of Animal Science. 
2429. Atmospheric Content of Conidia of Cercospora Belicola Sace. J. S. Lawrence 
and D. S. Meredith. Annals of Phytopathology. In press. 
2430a. Predicting Carcass Yield Grade in Feeding Steers. P. Q. Guyer, V. Arthaud, 
R. B. Warren and W. ,V. 'Voods. Journal of the American Society of Animal 
Science. 
2431. Analysis of Antigen-Antibody Reactions of Two Plant Viruses by Density-
Gradient Centrifugation and Electron Microscopy. Ellen M. Ball and Myron 
K. Brakke. VirolOgy. In press. 
2432. Relation of Ration Sucrose Level and Grain Content to Lactation Perform· 
ance and Rumen Fermentation. D. W. Kellogg and F. G. Owen. Journal of 
Dairy Science. v 52 (5): 657-662, September 17, 1968. 
2433. Color of Poultry Meat as Influenced by Dietary Nitrates and Nitrites. C. W. 
Froning, J. Daddario, T., E. Hartung, T. \V. Sullivan and R. M. Hill. Poultry 
Science Journal. v 48 (2): 668-674, March, 1969. 
2434a. Control of Common Mullein. M. K. McCarty, C. L. Horst, and A. L. Smith. 
1968 North Central 'Veed Control Conference Research Report. 
2435a. Control of Tall Thistle. G. L. Horst and M. K. McCarty. 1968 North Central 
'Veed Control Conference Research Report. 
2436a. Oat Yields One Year After Preemergence and Postemergence Atrazine Appli· 
cations on Sorghum. O. C. Burnside. 1968 North Central Weed Control 
Conference Research Report. 
2437. Mutation Studies Involving Quantitative Traits. C. O. Gardner. International 
Symposium on Present State in Mutation Breeding Proceedings. Gamma 
Field Symposia No.7, 1968. Ohmiya, Ibaraki, Japan. 
2438. Analysis of Macaroni Manufacturing Cost. William E. Pearson and Richard 
G. Walsh. Macaroni Journal. November, 1968. 
2439. Effect of Assembly Costs on Optimum Grain Elevator Size in Plains and Corn 
Belt Locations. Ahmed AI·Araji and Richard G. Walsh. Nebraska Journal of 
Economics and Business. In press. 
2440. Craft Compatibility and Its Influence on Self- and Cross-Fertility in Selected 
Species of Melilotus. O. A. Ojomo and H. J. Corzo Crop Science. v 9: 349-350, 
May-June, 1969. 
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2441a. Stimulatory Effects of 4.Amino-3,5,6-Trichloropicolinic Acid on the Growth 
of Aspergillus. C. E. Rieck and T. M. McCalla. Bacteriological Proceedings. 
In press. 
2442a. Changes in the Chemical and Biological Properties of Beef Cattle Manure 
During Decomposition. T. M. McCalla, J. R. Ellis and W. R. ,"Voods. Bac-
teriological Proceedings. 
2443. Behavior of the Spotted Alfalfa Aphid on Resistant and Susceptible Alfalfas. 
S. Dean Kindler and Robert Staples. Journal of Economic Entomology. v 62 
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THE UNIVERSITY OF NEBRASKA 
AGRICULTURAL EXPERIMENT STATIONS 
REPORT OF INCOME AND EXPENDITURES 
For the Ye:u- Ended June 30. 1969 
GENERAL CURRENT FUNDS 
Funds Available: 
Received from United States Government 
Hatch Fund 
Budgeted by the University 
Total 
Expenditures: 
Salaries, ""'ages, and Staff Benefits 
Operating Expense 
Equipment and Improvements. 
Total 
RESTRICTED CURRENT FUNDS 
Income: 
Gifts, Grants, and Contracts 
From United States Government Agencies 
From State of Nebraska Agencies. 
From Industry 
From Foundations and Health Organizations .. 
From Other Sources 
Total 
Expenditures: 
Salaries, Wages, and Staff Benefits __ 
Operating Expenses 
Equipment and Improvements. 
Total 
CASH AUXILIARY FUND 
Income: 
Sales and Services 
Expenditures: 
Salaries, Wages, and Staff Benefits ... 
Operating Expenses 
Equipment and Improvements 
Total 
$ 682,773,00 
3,493,397.89 
$3,114,163.16 
662,062.81 
399,944.92 
..... $1,268,537.60 
98,912.66 
146,177.62 
142,745.37 
3,107.30 
$ 994,173.26 
605,799.14 
59,508.15 
$ 708,801.83 
1,861,138.20 
248,157.21 
$4,176,170.89 
$4,176,170.89 
$1,659,480.55 
.... $1,659,480.55 
$2,818,097.24 
$2,818,097.24 
NOTE: This does not include capital expenditures of Station Funds expended as 
Plant Funds ("P" Accounts). 
Research facilities grant NONE 
Transfer from Cash Auxiliary Fund 
Seed Lab $ 7,440.00 
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